
United States Patent [191 

Sullivan &t al. 

AM. 74J55r 

I Ill11 11111111 Ill 1111 Hill 11111111111111111 llllllllll~~lll Ill11 IllI 
USOO5367496A 

111 J Patent Number: 5,367,496 

[45] Date of Patent: Nov. 22, 1994 

1541 

i751 

[731 

[211 

WI 

t:;; 
1581 

[561 

APPARATUS FOR PRODUCING IMAGES 
ACOUSTICALLY 

Inventors: Michael J. Sullivan, Oakdale; 
Douglas G. tiult, East Lyme; 
Rick H. Chamtte, Colchester; Ray E. 
D’Addio, Branford, all of Corm. 

Assignee: The United States of America as 
represented by the Secretary of the 
Navy, Washington, D.C. 

Appl’ No.: 38,364 

Filed: Mar. 29,1993 

Int. Cl.5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . GO3B 42/06 
us. Cl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367/7,367/l 1 
Field of Search . . . . . . . . . . . . . . . . . . . . . 367/7, 11, 103, 105; 

128/660.01,660.07 

References Cited 

:U.S. PATENT DOCUMENTS 

3,979,7111 9/1976 Maginness et al. . . . . . . . . . . . . . . . . . . . . . 367/7 

OTHER PUBLICATIONS 

Buckingham, “Incoherent Imaging With Ambient 
Noise”, Oceans 92: Mastering The Oceans Through 
Technology Proceedings; vol. 1, Oct. 26-29, 1992. 

Buckingham et al., “Imaging the ocean with ambient 
noise”, Nature, vol. 356, Mar. 26, 1992, pp. 327-329. 
LeFee, “Method found to see by sound in ocean”, San 
Diego Union-Tribune, Mar. 26, 1992, pp. Bl and B4. 

Primary -miner-Daniel T. Pihulic 
Arroney, Agent, or Finn-Michael J. McGowan; 
Prithvi C. Lall; Michael F. Oglo 

1571 ABSTRACT 

Apparatus for imaging an object underwater. A detec- 
tor array of operationally independent transducers is 
deployed in a medium such as water. Each transducer 
generates an electrical signal across independent first 
and second electrodes corresponding to impinging 
acoustic energy. Each of the positions in the detector 
array is identified in sequence along with the identifica- 
tion of a corresponding pixel position or display posi- 
tion in a display structure. A first multiplexer connects 
to all the first electrodes and a second multiplexer con- 
nects to all the second electrodes to enable the identifi- 
cation circuit to select corresponding electrodes for 
each detector position. A single amplifier circuit cou- 
ples the signals from the multiplexer to a circuit for 
controlling the illumination of a selected display posi- 
tion. 
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